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Ottawa,  March .n.l'KJS. 

m.     The  region  exunnne,!  exterids  from  St.  John  to  the  entrun.-e  o  The  Hav  o 

tundy  and  as  far  as  the  o ling  of  Cape  Sable.     The  exan.inatio    w.   ,  !.  e  with 

pj.al  reference  to  the  .rr.portant  .stean.ship  routes  in  the  region,  wll-h  i"  i  !le  the 

iun  t^S^  :"'""'"•  ""f^"'''--''  ""-  l^^tween  the  .>Litin,e  1' nn^     aid 
the  Lnited  States,  as  weh  as  the  various  .-oasting  routes. 

™s  is  the  first  time  that  the  currents  in  these  regions  have  been  svxtPm  r,    ii 
.nv^t.gated  with  modern  appliances;  an<,  they  result'in  the  onK  Ta  1^    Th  'st^^^ 
of  the  current  hour  by  hour.  ..in.ilar  to  those  prepared  for  th^  coasts  of  Europe 
vsh.ch  have  yet  been  pubhshed  for  any  North  An.erican  waters  of  extended  area 

Throughout  the  region  now  under  consideration,  the  currents  are  strong  ste.d  v 
and  deep;  instead  of  weak  and  superficial  and  liable  to  ciisturbance  bv  "  w  ^^^^^^^^ 
they  usually  are  m  the  approaches  to  the  Culf  of  St.  Lawren,.e.  The  i  >  esZ'ion 
viWn^:  f  .r'  '"'"""'  "  ''"'"'''  "*  ^''^^^"">'  «^^-^«''  P-"t«  '"•  stations  S  he 
vaiue  to  navigators.     All  accessory  questions  were  also  examined  -such  as  thp 

eTt:™wi;';  ''^  'r "'"'  ''^  ^'^^^  ^^'"^^^"'"^^'  -^  -nrktur  n^ '; 

theT«  /      ^'on  muous  meteorological  observations  taken  on  board       On 

these  a  special  report  has  been  published  nnd  t}-P  rp„!t=  ,^.  i   •  a  V  .    . 

«o  far  as  they  affect  the  surface  current     '  '*'  "^  '^"''^'  '^=''*^'^  ''*^'"^^-' 


t 


tC"-^: 


I'imtiom  ,>l  thi  Stnlinnn.—VoT  the  purpose  in  view,  tlic  Htations  chosen  for 
anchonige  were  far  enough  from  shore  to  avoid  the  local  influences  found  among  the 
islands  and  shoals  which  are  numerous  on  this  coast  within  the  30-fat  ..)»i  lino. 
The  anchorages  were  made  in  all  depths  up  to  1(X)  fathoms. 

The  positions  of  the  stations  are  shown  on  the  accompanying  Map;  ami  at  the 
head  of  each  tai)Ie  the  position  is  dehncd  by  a  hearing  and  distance  from  some 
convenient  landmark;  so  that  a  captain  can  readily  jjlot  these  stations  on  his  work- 
ing chart,  if  desired  fur  reference. 

Methods  and  A ppl iancea. —  I'he  surveying  steamer  Gulnare  wa.s  employed  in  the 
invcstigatioii.s;  and  when  anchored,  it  .served  jis  u  fixed  point  from  which  to  deter- 
mine correctly  the  speed  and  direction  of  the  set. 

The  strength  of  the  current  was  detcrmineil  from  actual  measurements  of 
velocity  hy  means  of  a  current-meter  registering  electrically  on  hoard.  A  special 
method  of  suspension  was  devised  to  avoid  error  from  therolling  of  the  steamer. 
When  the  rolling  was  considerable,  an  allowance  was  made  by  count,  for  the  excess. 
The  meter  wtis  placed  at  the  standard  depth  of  IS  feet  (three  fathoms)  to  be  well 
below  the  keel  of  the  surveying  steamer.  The  measurement  was  thus  free  from  any 
interference  from  the  ve.ssel  itself,  when  lying  more  or  less  out  of  line  with  the 
direction  of  the  set.  With  currents  which  are  so  deep,  there  is  no  appreciable 
change  in  strength  from  the  surface  to  a  moderate  depth;  and  this  measurement 
well  represents  the  velocity  as  it  affects  a  steamer  of  ordinary  draught. 

For  the  direction  of  the  current,  a  float  was  used  which  was  attached  by  a  line 
from  the  stern.  It  was  weighted  till  its  surface  was  awash,  to  be  unaffected  by  the 
wind.  At  night  it  was  illuminated  by  a  small  electric  light,  operated  from  a 
battery. 

The  observations  of  velocity  and  direction  were  taken  every  half  hour,  day  and 
night  continuously.  This  is  essential,  as  there  are  times  when  the  two  floods  or  ebbs 
in  the  course  of  the  day  are  distinctly  unequal  in  strength,  owing  to  diurnal  inequal- 
ity in  the  rise  and  fall  of  the  tide  itself. 

The  methods  and  appliances  usetl  for  the  investigation  of  the  under-current  and 
for  meteorological  observations,  need  not  here  be  noted. 

Observations  obtained  as  a  Basis  for  the  Tablcs.~The  periods  for  which  each 
station  was  occupied,  and  the  total  length  of  the  observations  obtained,  are  shown 
in  the  last  Table  appended.  This  serves  to  indicate  the  sound  basis  secured  in  the 
two  seasons  for  the  hourly  tables  and  the  time  of  slack  water  here  pubHshed.  The 
periods  at  each  station  were  chosen,  as  far  ivs  practicable,  at  different  stages  of  the 
lunar  month,  to  ascertain  the  amount  of  variation  with  the  changes  in  the  moon's 
position.  At  two  or  three  of  the  less  important  stations,  notably  Stations  R  and  U, 
the  observations  are  not  as  long  as  might  be  desired;  yet  the  indications  obtained 
are  of  sufficient  value  to  be  serviceable. 

At  the  Lurcher  shoal,  observations  were  taken  by  the  officers  of  the  light-ship, 
day  and  night,  throughout  the  season  of  1904,  from  June  7  to  September  30.  These 
afforded  a  scries  of  232  comparisons  for  the  time  of  slack  water  at  that  position. 


mj 


I' or  c.)mparist.r.  with  the  ohservations  .,f  th.>  ,um..nt,  continuous  m  ..rds  of  the 
tulcat.St.John,  \.H.  uml  ut  llahfax  were  sec  umi  siinullaneuu.slv  throughout  the  two 
mi-sons.  -Ihe  l.,le  curves  ohtuined  from  these  registerins  gauges,  ulT..nle.l  com- 
plete (lata  for  comparison.  It  was  founl  that  the  cuirenls  an,i  the  time  of  slack 
water,  as  far  as  Cape  Sable,  were  in  clos .rresp.,rulence  with  the  ti.le  at  St  .John- 
while  l.eyon.l  that  point,  the  weaker  currents  olT  the  .south-east  cast  of  NoviSeotin 
"•■'■"r.ie.l  Letter  with  llalifa.x.  This  result  also  correspo.MJs  will,  th,-  .l.vi.ling  line 
.etw,.en  the  ports  whi,.),  .mu  l,e  referre,!  to  St,  ,Iohn  an.l  Halifax  re^'pc-tiv-.-ly,  as 
foiniil  l,y  the  ti.lal  oh.scrvations  taken  along  these  shores  m  1(M)_>. 

SldfJ.  The  investigations  were  carried  out  under  the  personal  direction  of 
l>r  \\.  Ik-U  Dawson,  with  the  as.sistance  ..f  .Mr.  S.  C.  Ilavden  in  both  seasons 
an.l  .Mr.  11.  W .  ,)ones  in  l!KJJ  and  .Mr.  V.  L.  IMois  in  iiM)7.  The  night  observations 
were  taken  by  the  olhcers  of  the  ve.ssel  or  a.ssistanls  engaged  temporarilv.  Captain 
1.  (i.  Taylor,  the  master  of  the  vessel,  gave  valuable  co-operation  in  the  work 
I"  a.ldit.on  to  his  ordinary  duties.  Mr.  Mayden  ha.l  al.so  charge  of  the  meteoro- 
logical ob.servatioiis  on  board,  and  Mr.  Jones  afterwar.ls  assiste.1  largely  in  the 
otiice  retluetions  of  the  ob.servatioiis. 

The  simultaneous  tidal  ob.servations  at  St.  .John,  \.1$..  were  taken  by  Mr 
I).  L.  Hutchinson,  an.l  at  Halifax  by  Mr.  ('..  J.  T.  Kus.sell.  Tidal  ob.servations  at 
'i  iirmouth  were  taken  .luring  l!)U4  bv  Captain  .F.  !•:.  Murphv,  who  is  also  in  charge 
of  the  meteon.logical  station  there,  at  which  continuous  o'bservati.ms  were  taken 
in  b.)th  .seasons. 
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Reduction  of  Ih,  Obstr rations,  and  thv  l{iXidls.-^-T\io  half-hourlv  observations 
were  first  br.iught  into  relation  with  the  time  of  high  water,  to  determine  f..r  each 
station  the  average  .lirection  and  vel.)city  at  everv  even  lu.ur  before  and  after 
high  water.  This  gave  satisfactory  results  for  .lirecti....;  but  it  is  evident  that 
the  velocities  thus  .)btaine.l  require  further  to  be  br.)ught  into  relation  with  some 
uniform  standar.l  of  comparis.)n.  For  it  would  obvi.)u.sly  be  untrustworthy  to 
com[)are  the  springs  at  one  place  with  the  neaj)s  at  an.nher;  and  in  this  region  the 
tides  not  only  vary  in  the  ordinary  way  from  springs  to  neaps,  but  they  present 
the  special  feature  of  an  e.iually  pronounced  vari,iti.)n  with  the  change  in  the 
moon's  distance  from  perigee  t..  apogee.  The  standard  or  avertige  velocities  at 
springs  and  neaps,  would  therefore  only  be  obtained  when  the  moon  ia  also  at  its 
mean  distance. 

It  was  found  on  investigation  that  the  maximum  strength  of  both  flood  and 
ebb  IS  d.jsely  proporti.)nal  to  the  rise  or  fall  ..f  the  corresponding  ti.le  at  St.  John, 
N.B.;  as  both  the  variati.ins  in  the  range  of  the  tide  are  als.j  observable  in  the 
current,  and  this  keeps  the  two  in  accord  with  each  other.  This  proportional 
relation  holds  good  as  far  as  the  otiing  of  Cape  Sable.  Aceordinglv,  the  velocity 
of  the  current,  at  different  times  and  pl.-ices,  can  be  correctly  compared  by  bringing 
It  int.)  relation  with  the  mean  or  average  range  at  St  John,  which  is  21  feet.  The 
velocities  as  given  in  the  tables,  are  brought  to  this  standard.  When  the  range 
of  the  tide  is  greater  or  less  than  this  amount,  the  currents  will  be  proportionately 
stronger  or  weaker. 
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Uouni  i>l  the  Ti<l>.-  In  the  series  of  Hours  hoforo  nnd  after  High  Water, 
there  in  more  tlum  an  hour  of  interval  lietweeii  "(i  hours  after"  high  water  ami 
"5  hourn  lK>for""  the  following  hi^h  water.  Ah  the  period  from  high  water  to 
hinli  water  is  the  half  lunar  day.  or  IJh.  LVim.  I  Js.,  the  trui-  mean  interval  in  (|ues- 
tion  is  Ih.  -'')in.  ir  any  marked  change  occurs  in  this  interval,  it  is  noted  in  the 
Table;  and  this  not  infrecjuently  ha|>pnns.  as  at  several  stations  it  falls  aliout  the 
time  of  the  turn  of  the  current. 

Tim,  of  Slack  Wiuir.  The  Tahle  of  Slack  Water  which  is  ap|>en<le<l.  enaliles 
the  time  at  whidithe  current  turns  to  he  known  from  the  tide  lahles  pul.lished 
for  St.  .loirn.  Some  care  liu.s  been  required  in  the  pre|)aration  of  such  a  tahle 
from  oliservations  taken  on  a  vessel  at  anciior  far  from  shore;  as  the  current  l.e- 
comes  weak  I.efore  it  turns,  and  the  vessel  nuiy  head  round  to  the  wiml  before 
the  true  time  of  the  turn. 

With  observation.s  which  alTord  such  complete  information,  there  arc  two 
ways  in  which  the  time  of  .slack  water  may  be  found;  first,  the  time  at  which  the 
current,  in  veering,  sets  at  ri^ht  angles  to  the  flood  and  ebb  ilirections,  which  are 
always  very  delinite  with  currents  of  sueh  strength;  and  second,  the  time  of  lowest 
velocity  as  shown  by  the  current-meter.  Hoth  these  methods  were  tried,  as  well 
as  a  further  comparison  between  the  time  of  maxinuim  velocity  and  the  moment 
of  half  tide  as  taken  from  the  registering  tide  gauge. 

Without  discussing  the  relative  advantages  of  these  methods,  it  will  sulllce 
to  say  that  it  was  found  most  satisfactory  to  take  the  time  of  lowest  velocity  as 
the  true  time  of  slack  water.  This  was  a.^^cerlained  by  deter.. lining  the  moment 
of  minimum  velocity,  I.etween  the  half-hourly  observations,  as  shown  by  the 
record  of  the  current-meter. 


Summary  ok  tiii;  Chahactkiustics  of  tiik  Cimui;.\Ts. 

The  following  notes  are  given  in  the  endeavour  to  sununarize  the  leading 
characteristics  of  the  current  in  this  region.  They  refer  to  the  currents  at  an 
offing  of  ;{J  to  IS  miles  from  shore,  on  the  routes  usually  taken  by  steamships, 
and  they  are  not  intended  to  induvle  the  currents  among  the  islands  and  shoals 
nearer  shore. 

General  ChararUr.-Thc  currents  are  predominantly  tidal  in  their  eharacter, 
running  strongly  during  flood  and  ebb  in  the  two  ilirections,  which  are  usually 
opposite.  Any  veering,  or  set  in  a  cross  direction,  t)ccurs  only  when  the  current 
is  weak.  At  the  points  farther  from  .shore,  the  current  veers  more  in  turning 
and  does  not  reverse  its  direction  so  promptly.  The  direction  of  the  current  and 
its  strength  in  knots  at  half  tide,  flood  and  ebb,  are  shown  on  the  accompanying 
Map,  at  each  station  as  indicated. 

Variation  in  Strength.— In  this  region  the  moon's  distance,  as  it  varies  from 
perigee  to  apogee,  alters  the  .strength  of  the  currents  quite  as  markedly  as  the 
change  from  springs  to  neaps  with  the  moon's  phases.     As  the  range  of  the  tide 
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<^ 


is  affettiHl  in  the  «arne  way,  the  tnaximuni  Hireiigth  ..f  Ix.tli  .'I.h,.!  m..!  i.|,|,  r».in«it>s 
Hosely  j.n.jx.rtioiml  to  the  rise  or  fall  of  the  (•orr..Hpur..liiiR  ti.le  at  St    John    N  H 
Ihe  variation  from  the  velm-ily  u.  niven  in  the  houilv  tul.les.  for  the  li.eun  range 
of  21  feet  at  .St.  John,  may  tliuit  l>c  allowed  for. 

Slark  Walvr.  The  time  of  Muvk  water  has  a  .lelinite  relation  to  the  tide  at 
St.  John,  throUKhout  the  region  exteiuliiiK  from  the  Hav  of  r.m.lv  proper  .s  fir 
ea«twar.l  an  Cape  Sal.le.  The  time  ..f  sla.-k  water  .-an  therefor..  I.e  found  .-ornviiv 
fro,,,  the  .St..i„|,n  Ti.le  Tal.le.  I.y  theusc.f  the.lilTeren.-es  whi.-h  aie  ^iveii  in  the 
Waek  \\  ater  tallies  herewith. 

DiHlurlMinc-MimHt  everywhere,  the  current  i.s  u.s  stroiiK  .lown  to  a  .lepth 
of :«)  fathoms  as  ,t  is  .,n  the  surface;  and  at  n.osl  phu^es  it  turns  in  .lire.tion  on  the 

-  iw  at  iiriii'ti.'.'illv  tlin  muiMo  li...,.      ',<,.:_.  i ..      .    i 

on 


■  •   ■ """  ""  "  '"  "'"  ^"«  "uriace;  an.i  at  ni.isi  pia.'es  ,t  turns  in  .lire.tion  on  the 

snrfme  an.l  i.elow  at  prarti.ally  the  same  time.     This  has  an  imp.,rta„l  heariuK 
on  vMM.l  .h.sturlmn.-e.  as  it  shows  that  the  .urrent  will  soon  regain  its  n.,rmul 
K'tioii  an.l  stretii'tli  nftiT  n  hImpmi  ti>i..i«r„f<xi 


V,     ,1.-    II     ...11KH.1     iiiui     iiiu    cu 

direction  an.l  strength  after  a  st.>rm  moderates. 


lifmral  .Vowweni.-Ther..  is  no  general  movement  of  the  water  in  any  one 
direction  in  this  region  whici,  is  at  all  well  inarke.l;  lu.r  .li.l  the  tem|,erature  of 
the  water  give  any  .lelinite  indication  of  this. 


.S>ci,j/  SuU:  -The   characteristic    .)f    the    current    which    diwrv*.    sp, 
attentu.n,  is  the  change  f..un.l  at  p.>ints  only  a  few  miles  apart.     I   „   U-f* 
of  the  current  i.s  very  regular  an.l  constant'al  any  .lelii.itclv  li.xe,l  p..int 
change  in  p.,.siti.>n  of  even  a  few  miles  may  make  a  marked  .lilTerence  in  its  ,l,ar.». 
This  difference  is  chiefly  in  the  .strength  and  in  tlip  lime  of  slack  water,  and  r„„ 
much  in  the  direction.     In  passing  i.slands.  the  strength  imu-  I.e  very  .li« 
indeed,  according  t.)  the  offing  given;  an.l  in  channels  an.l  pas-  .ges  there  u 
a  difference,  between  the  centre  and  the  sides,  of  an  hour  in  tl,e  time  o 
water . 
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crRHENTS.- 
THE    LOWER    BAV, 

;^"    "    ^'^"^  '"    "    "-V  ....  ...:n',.rv 

k".i     11    ini    >\.  Luliif,  (^,     1,-,'    in"  u  I 

STATION  A  STATION  B  STATION  C 

":;;;'■•' "■•■"■■   '--■ •• '•■■•■".  '-..^..w.. „,..,.„ 

^■-'' ,    '"^"'-    ^^•-^-  -»^'--    N.-U.  „,M.... 

•;        "  ''  lO*     •-''      ••        NVSU  100     .-.,..     ..        su     .  15. 

^^"    "'•     ■■        ^"••"•-l.         U.:,k,;l,.    ..       sw  0  84 

'''""''"-  ^'  '"  ^-  >la.-k  or  van:.l,l... 

•'•'  li    l«W        \M:.     .      0  64    ,-.  h.l„l„„..  \|.;/,K         1  04     "  I,  .    f        v      ■ 

'■"•■•     1"*      '  li.  iMforr.  \(KTinir,  \Vcak 

'  '■  ^'^^'•^••^38     ,,..     ..        XKM.:...146     .„.     ..        XK.  ,^ 

•-.•Ni.        .   169    .11,.     ■■        XKM;...    161    .n>.     ••         NK  1  „ 

:;'■ "  — — -  X.:    in......  x,,:.:::i: 

"  '^'-  ^»     "'•     ••        NKZ-N..      0  74     ih,     ..         V,,  ie» 

'•""•         ''""■■    °'«  ^'"-^v.     XX,.: 066:A.n.u.     x  k  ..•:...    o  6t 

•^'    '.""  A.   .1.  I 

inaxiniuiii:  ,„..;;.  A'  H'f 

"'''^""""'-  ..mxi,„m„: 

..:ilfi;i)b Wis  1   UK     II   ifLii       ...  ' 

*  ^^     ..alf  hl,b      W  /.S  J  S.  1  40     Half  Kbb      .S  W  2  06 

'""'•"'•x'.-    '^X-:      .     170     na>fKl...„,   XKM.:...    166|..alfK,oo<.   XKJX 190 

;; .^''"^i^-'- .''-^'i  t  ^rx;;r  ;!:r^^        ■-",-■" •  -•  ^.. n.....  ... ..  r 

Il.:,n  <:rp,.„w„l,  M,.a„  Ti,.,.-.  '  """  ""'"  '"  •\"'""".  ..^tan  i:,r,l  ti,„,..  which  i,  4  h,jur»  «l„«er 

n...n..,l!'';;.;:^;;;L;r.i™ii;  v!m.'.!r;n7;:  ""'"""■  "■:  '"■'■"  "•*"^'''  *'"'^''  ""•  ^"rrem «..,.  Thev  ar,. 
- ;-.^-  --.-fr.,,:, , ;;;;',:;';:,""•  ""^'^  ™"'- "'  -■' '- "'  ^'.  ■'"•■...  ...,i .,,. ,«.  ,.....^;,:; ::::;;:; 

vH,.i,;::r  ;::i'::.:i':u  j':jr:.a;;;r' T,:::  :;r ::,"'  ?"■  -'  -^i'""  -"""-""""  *'"'  "■-  ■-' ■■ 

.-l.Aii;    \V<rn,       Thp  t  ■,        r  ..11  u         '"""""■'".'"'■"'•."• -iiiiulUm!.;;,:,. It  ,h..  .|:fT^rt.,,,    .,^,     , 

' '  '^ "  ^ "'"  »'  -"  """i-  -  «'V.-"  ...  «  -epural.  ,ahl.  a.  rliui         " 
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HAV  OF  Fl'XDV. 

AND    ENTRANCES. 


'•«*    M'  I.V  a-,"  \. 
I  <'iiif.  r^v  .V,'  :,.-,-  w 

STATION  D 

•^    '"'  ^^-  4J  Mil... 

iV'plh  IN  Kftili. 


lj»i.  ^l   jN'  lie  \ 

'oil'.'.  (H;     III'  ;|.',«  w. 


IjM.    It     17'  IH*  \ 
lAme   lUi'  44'  K,"  ^- 


STATION  E  STATION  P 


'I  i«lf  at 

Ml.  JMhn, 

\.li. 


AlH.U 

1  li.  iificr  .  .  . 

2  li.       "     .  .  . 
•1  !'■       " 

<  li.       '■     .    . 
•'»  ''•       '■ 

Tiirnini;, 
•*»  h.  Iipfiirr  .  . 
•»  I'.  " 
•■'  »'•  "  .  . .  . 
-  'i-  "  .  .  .  . 
'  ''•  "... 
Atll.W.  . 


iHrcrliiiii 

:iii.|  V«|iK-ity 

'>!  t'lim'iil.' 


Tido  at 

St.  J..liri, 

N.li. 


l>irrrtion 

•iikI  V.  looiry 

"f  Ciirri'iii". 


I'hom  IIhivm  Ui.ani,  I,,„„t, 

^*  •  -7    \.      I.-,  Mil.-,. 
_     I>«|'lli  UW  Kaih. 

Ti.l,.af  IHrrrIi,,,, 

M.  Jj.lin,         a.i.l    \>l,K.i,y 


lK6\.  . 

I 
HSK  .. 

iSSW.. 

SWfcS. 

s  w  /,  w 
w  s  w 

N  W  to  .\ 

I 

I 

Si: 

iSKIjE... 
SKhE.. 
NKiE. . 


0  M 

W.ak 
■      1  U 

1  76 

2  09 
1  70 

0  94 

N  i;. 

1  36 
3  03 

.3  64 

.3  33 

.1  37 

0  86 


At  II.W.. 

1  li.  after 

2  U.     •• 

;»  h.  " 

I  li.  •■ 

-.  li.  •• 

f.  Ii.  ■• 


At  thp 
niaxiniiiin: 

Half  i;i)b 

Half  riiKMi. .  . 


•">  li.  Idforp 
4  h.     " 
.3  h.     " 

I 

;2  h.     •• 
il  h.     •■ 

I 

|Al  II.W... 


HWfc.S. 
S  W  I,  w 
WAV, 
W  h  .s. 
\V6.S.  .. 
"Vfc.S.  . 
Tiirtiiri(f, 
V  !•;  6  .\.  . 
XKiK.  . 

mom:.  . 

K  .\  K      . 
Kfc.V 

s  I-;  h  i; . . , 


.088 
1  49 

3  97 
3  81 
3  03 
3  09 
1  46 

U  to  .\ 
0  77 

.  1  86 

.  2  56 

.  3  U 

.  1  33 
0  88 


\tU.\\..  S\uni  0  66 

I   11.  altrr  .V  \\    q  gj 

-  ''•     "  \V/,.\  1  03 

"'      •■  «  117 

»  I'      "  \V^.\  1  03 

"•  •'      •'  N  W  ward.  Weak 

'■'''•      •  SEbE...  070 


■">  11.  iM'forp.  K 

»  h.  •• 
3  h.  ■' 
2  h.  •' 
I  h.  " 
At  II.W.. 


HW6W       2  16 
SEhE.  ..  3  66 


j     At  Ihp 
j  njaxiimim: 

HalfI.:J)b 

iHalf  Flooil 


1.28 

K6.\ I  3a 

K  N  K 1  32 

ENE 127 

"^'E  0  94 

•V'waril 0  66 


WSW   .. 

V  E  b  E. . 


3  90 
3  66 


At  the 
maximiim: 

Half  Ebb.     W 1  ap 

Half  Flood  E  6  .V j  40 

' ' ':7""""  Me«.  Tim,.  ^""'"^     "  "  "■""  --"  "•  A.Ln.ic  .S.„..l„,,  tin^.  .^Jh  i.  4  hou™  -Z^ 
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I. ill.    1I-'  1 2'  ,-,11"  \. 
Foil..'.  (Id    ;j()'  JO"  w 


LURCHER 

I-at.    1:?°  Til'   IS"  v. 
Loiis:.  Ct;'  L"i'  do"  \V. 


CURRENTS. 
REGION. 


I-nl.    lir   17'  (K)-  V. 


STATION  G  STATION  H  STATION  J 


I'liOM  HniKli    I.SI.ANI>  I.I<;HT, 

\\  •  •"'"  •'^-  AJ   Miles. 

I'l'l'tll  ."(1  V-Mh. 

Tiilr  nt  Dirrotion 

>l.  .luiiii,  niid  Vilocify 

•^■''-  olCiiiiciit.' 


1-K(..M    I.l„n„    ,     IJ-KATIX.M       FkoM  Capk   h'nUVHV   1,1,. „T, 

I'.^TCH,  K.  .r  S.     C.J  Mil,,.         ^v.  9-  X.  4j  .\,ilo.s.' 


Title  .It  I  )i  rod  ion 

.■^t.  John,         and  Velocity 
•'•"•  of  Ciirrt'nt." 


Tido  .Tl 

.•^r.  .luliM. 

X.U. 


-Vtll.W.. 


.\"  .\  1:. 


0  95    At  II.A\-.       v  F  ,,  x.  .      0  64    .\t  H.W  ..      K  .\  K 


Dirortion 
.and  Velocity 
of  I'lirrcnt.' 


'   '■■  ''^"'       ■     •■^''K 0  83     1   h.aftrr     .SK'ward.  .   0  63     1  h.aft.T 


2  h 

:!  h. 
■1  h. 
-,  li. 
0  h. 


■^ 1  18  2  h. 

••^''W 1  63  :!  h. 

'^''^V 1.66  A  h. 

■^SW...  .  1  19  ,5  I, 

S\V/.\V  ..  0  64  0  h. 


.  .  Weak 


•■^''W 1  39  ■_•  li. 

•      S.-iW,..  .  2  13  :i  h. 

■  S.SW...  .   2  44  4  h. 
•    ■SWW,,-^.   ..   2  08  .-,  h. 

■  •  .  S\V(,.'^.,  .  .   1.31  ,;  I, 
■n.rnini:.  s  W   to  .\  W  Tnmin>r.  ,-<  W   to  N  W 

.")  Ii.  bcforo  .  .     ShW  1   19  -  1.  I    r        V  .  11- 

■>  "  »\   ...    1  12  ,,  1,.  |„,f„,,..  SOW    ....   1  12     ,-,  h.  before.  .\  b  E 


.S.SW 0  86 

•■^''W 1  29 

>ibW 1  06 

.SfcW 1  46 

SfcW 0  94 

Tnrninj;,  SSW  to  .N 


4  h.      "     .  . 

3  h.       "     .. 

2  h.      "     ,  . 

1  h.      "     ... 

At  H.W 

At  the 
maximum: 


N'NK 2  24     4  h.     " 

i 

i-N'N'K 2  66    3  h,     " 

•  -VNE 2.36    2  h      " 

i 

■'SSE 1.69     1  h.     " 

>M*'  0  96    .\tH.\V... 

I  :l    At  the     ! 

I  '  maximum: 


>*■ 1.68  4  h,     " 

>^I>E 1  93  3  h.     " 

N6E 1  67  2  h.     " 

•^-NK 1.14  1  h.     " 

.VE6\.  .  ,  0  64  .\tH,\V.. 

At  the 
maximum:! 


|.\fcE. 
!n'6E.  . 
NNE. 


1  38 
.1  85 
.2  00 
.1  80 


N'NE 1  12 

K.NE Weak 


"""'^"' SSW,...260    HalfEbb..S6W 175     Half  Ebb.  .^S  6  W.  170 

"'"'"""•'••■    "^^^ 2,^°     HalfFIoodX6E 2.00     Half  Flood  JNftE  }  E  ..  .2.00 


.ha.,  <irPon«i,.h  .M^an  Tin,.  *'     ''  "  """■  """'"  '"  •^""""«  ^•""^''"■•1  >""<'■  "hioh  is  4  hcur,  slower 

:r;,:r:r  t;„.7]rzr;i  :r  ^  ---  -^^  "--'  -  ^^  - -^^;:r  :^  :::^; 

StAcK  W.T.H.-The    .me  of  S  ack  W^tJa,        .  ",  ""'  ^""""''■'•""»  "'  'h"  -Jiff"-.!  „u,io„». 

i.me  ol  Macli  Water  at  eacl,  station  ..  g.vnn  in  a  separate  table  at  the  end. 

hi 


BAY  OF  FrXDY. 

BR^ER    ,SL.AMD   TO    SEAL    ISLAND. 


i^t.  i.r  r,o'  03"  x. 


I.it.  Ui°  4,-,'  .(.V'  X. 


STATION  K  STATION  L 

^^•1^>*-  .8i  Miles.     ,,..,.„,  U-.  90,.       ,„^,.,^^ 


Tiilp  at 
St.  .Idhii, 

s.n. 


I-it.    i;t=  .31'  2.5"  \. 
I-otic;.  G(i^  2V  10'  \V. 

STATION  M 

t'll'>M('.\PE  l'(,l!riH'   LluHT, 

\V..33^S.  j7Mi|o.,. 

IVpth  17  Fath. 


nirrrtioii 
niid  Wloeity 
of  C'lirrciit. 


Tido  ,Tt 
i   St.  .Joliii 
S.li. 


I>ircction 
mid  Vclocitj- 
i)f  Ciim'iit." 


Tide  at 
St.  .John, 


Direction 

and  Velocity 

of  Current. 


•■^iEJE...  .1.25 
•V6K 1,26 

<han  .;reenwieh  Mean  T„„e.  "'""^^-     ''  '"  "'"^  -"-"  '"  A.la.„c  ,S,a„Uar,l  ,i,„e,  w.uJh  i;  4  hour^,  "owl:^ 

DiRKcrioN  AND  Velocitv  _Th„   I       .■  Slower 
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■  table  at  the  em!. 


I.' 


) 


rrnRENTs  — 

CAPE    SABLE 


'•••>'.  l:!^  l.V  .-,.-,••  .V. 

I-ori-    iX'  I,-,'  (Mr  W. 

STATION  N 

FnoM  Sim.  Isuwi.  Ju-.m, 

^^'-  -"^  -^^  U  Milos. 

"'•I'll'  II  I'atli. 


l-'il.  l.T  l.V  ;{()•' x. 
f.Kiifr.  {).',■  r,s'  ,-)()"  W. 

STATION  P 

KUOM   Ul.OVDK   l;..(K, 


I-i(.l:{^  irj()".\. 
loMi;.  (■).-)"  ;57'  i:/'  \v. 

STATION  Q 

l'"l")M  ("Al'K  SuiI.K  I.l.Mli-, 

I  "I'l'lli.TJ  F.ith. 

Tiilont  Dircctinn  '       T-  1  ■  ■  ' 

Vu'"-           -y' Velocity      :    StM^h,!.        a,"'vSv      '    J'17'  '""-•!"" 

I  . :        •^•"'  of  (  uriviit. 


Al  II.W..  . 

1  li.  aflor 

2  h.       ■• 


:^^1- 0  78    AtH.\V....K8K. 


123     AtlUV..   .K8K 0  99 


l"".,nf:,.\K,oSH  I  I,„f,„     ^K  1  83     l   .      r         ',. 

183     1  ".  after    lISK  i   oo 


■    -'SK/iS.    ..   1  20    2  h. 

■■■■^^i^ 1  56    ;(  h. 

■■■■['^f'i-' 1  52     4  ),. 

"       ■■Mi\v 113    r,h 

i 

■j.-^W^W  ..  0  95    (I  h. 
Tiiniiii!r,'\V  s   W  to  \  W     I 
"<  li.  1)1  fore.  .  .    l.V  W  1   Ki      -  1    1    r 


3  li. 
■1  h. 

0  h. 


'^K  2  01  (2  h. 

^y-i'^. ...  1 67  '.1  h. 

•■^i'^/'S.  ...  1  12  !  1  h. 
Tiiminfr.  s  ,S  E  to!  r>  li. 
iNWMV..    123    (i  h. 


I 

'k-SE 1  59 

'•'•■^E 1.41 

I'^KiK 0  90 

iTuriiiiiK,  S  .S  K  to 

I     W  h  8 

'\Vi.\ 1  04 


4  li. 

3  h.      " 

2  h.      " 

1  h.      " 

At  II.W 

At  the 
niaxiimiiii: 

IlalfELb... 


j^^W...  2  19    4  1..     .. 
j-^'-W  ....  2.54  ,3  h.     " 

l^fi'^y  ....  2.26    2  h.     " 

I  I 

•'^' 1  49  j  1  h.     •■ 

■'^-'*'I' 0  78  !  At  II.W. 


2  02  ,,5  h.boforc'.VWtW. 
>^\V6N  192  14  ,,  „  jx^viU'. 
^XW  154;;u>.     "        ;XW6W. 

-VWftW.  , 


At  the 
ina.ximum: 


•'^' 1  03    2  h 

/^-^E 0  81  ;  I  h. 

'•''^''- 1  23  JAtII.\V....j|.;sK. 

At  the 
[.  maximum: 


1  66 
1  58 
1  24 
0  80 


I'roiu.WVfoKSE 


0  99 


;  :  iiiaAiiiiui 

f''^'' '«'!"""'^bb.,SEjS....   2.06    Half  Ebb 


Half  Kloo,l....jXMV  J  W. 2.60  JHalf  Flood  NWiX 


EtSJS  ....1  60 
2 .  06  I  Half  Flood  N  W  6  W.  .  .  .  i .  70 

'lm„  ,.rer„wi.h  .M.„.„  Tin.e.  "'''■     "  '"  •""-■  «— '  '"  A.lan.i,.  S,.„,,.„,  ,i,„e,  which  »  4  houT , "we 

LIlKM TIIJ.N    AND    VklocITV  — Th       1.-  ""'WIT 

rinK,   s.mn  fr,„„  s,,rinK8  to  ne»p,.  "^       "'  '"  '  "*  ^'^  •'"''";  "nil  will  !«.  stroMg..r  or  weaker 

mAXIMt'M    StKE\i'T»i  Tl..n.   I      ...    i- 

""-% '"; « '  -'  eb..  J™cC:r;.'^'^.:^::^::r:;.:f  ;•-  -•  «"'■••■  -respo„„.  wuh  .he  .....,„ 

>..^^K  v..„._.he ,..,. . SI..  w.er .  e:^ z:^::^zzT:zzi  i^i^^r :f - 
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BAY  OF  FUNDY. 
REGION. 

Lat.  43°  19'  54'  N. 
Long.  65°  37'  40'  W. 

STATION  R 

From  Cape  F\Bi.E  Light, 

^•22°\V.  3iMile.. 

Depth  20  Fath. 


Lat.  43°  22'  05'  X. 
Long.  65°  18'  25'  W. 

STATION  S 

From  Brazil  Rock, 

E12°S.  6  Miles. 

L>epth  51  Fath. 


Tide  at 

St.  John, 

X.B. 


Direction 

and  Velocity 

of  Current. 


Lat.  43°  33'  1.3'  X. 
Long.  65°  02'  00'  \V. 

STATION  T 

From  Cape  RosewayLioht, 
E'-Ja-iS.  11  Miles.    ' 

Depth  36  Fath. 


Tide  at 

St.  John, 

S.U. 


Direction 

and  Velocity 

of  Current. 


Tide  at 

Halifax, 

N.S. 


AtH.W..  ESP  ,  «.     , 

i'^*''^ 1  66    AtH.W....  E\E 


Direction 

and  Velocity 

of  Current. 


0.86    AtH.W.  .8  6  w q^ 


2  h. 

3  fa 

4  h. 

5  h. 

6  h. 


■■|SE 1.26  2  h. 

^'^E 0.69  3  h.  ' 

•     iFromStoWl.ls  4  h.  " 

■■■■^b:^  ....  2.01  5h.  .. 

•■•|W\W....  2.20  6h.  " 


ENE  ....  0.87    2  h. 

|ENE  ....  0.76    3  h.  " 

From  N  E  toXW  4  h.  " 

>'W6.V..  0.64    5h.  •' 

i^'WiN..  0.80    6h.  " 


S  S  E 

SE... 

I 

ESE. 


0  60 
0  69 
0.69 
0  62 


E'ward 0.62 

.VE'ward  .  .0.66 


5  h.  before  . . .  W  V  W         o  i»     ,  l   . 

•    -I"  ->  VV..  . .  2.17    5  h.  before.  WXW.. . 


4  fa. 
3  fa. 
2  h. 
1  fa. 
At  H.W 


•jWNW....   1.88    4  h. 

•••l^VNW...  1.31    3h.  " 

•••!-"*' ^^' 0.74    2  h.  " 

■••|*^ 0.90  ll  h.  " 


•  iESE. 


1  66 


At  the 
maximum: 


AtH.W... 

At  the 
niaximum: 


WNW... 

'w\w... 

•NE 

ENE  ... 
E-VE  .... 


•0.94    5  h.  before.  Variable  . 

■  0.84    4  h.    "       Variable.. 

■  0,67  3  h. 
0.59  2  h. 
0  67   ll  h. 


0  86 


! Variable  . 
' Variable  . . 
S  W'ward. 


0.62 

■0.60 

0  60 

0  67 

■0  60 


HalfEbb..          Pap            o  ««  , 

r^^ 2.00  HalfEbb..  EXE. 

Half  Flood  \v  V  \i'         «  _ 

ooa. .  .  .|\v  .N  ^v..       2.20  Half  Flood   WXW. 


..  1  00 


AtH.W... S6W 0.60 


At  the     ! 
maximum: 


HalfEbb.  ESE  to  EXE  0.66 
^ ■  °°   (Half  Flood  Variable  .... 0 .  60 

D.BKcT,o.v  A.v„     •  ,.or,,;  "l'!"';'  "^'' '"  "  '"•'•"  "'"»•"  than  Gr«S  Mean  T      '"''  ""^  "^  ^"""y- 
AX.H.     The  ..,„e  of  .s,„e.  Water  a,  each  .-a.ion'il'Xv;;' i^'r^::"  llr"""'  "''"°"'- 


13 


'lie  at  !hn 


'I 


p 


BAY  OF  KUNDY. 
TABLE    OF-   SLACK   NVATER. 

TIME  OF  SLACK  WATER  BEFO^^^fteR  HIGH  AND  LOW  WATER 
AT  ST.  JOHN,  N.B. 


Station  and  I'o.-ition. 

^  Dep.h. 

Slack  Water  at 
High  Tide. 

Slack  Water  at 
Ix)w  Tide. 

Stafi 

on  A. 
B. 
C. 
G. 
D. 
E. 
F. 
K. 
ersho 
n  H. 
J. 
L. 
M. 
N. 
P. 

Q. 
R. 

S. 

Within  the  bay 

1 

55  F. 

1     68  F. 

98  F. 

50F. 

!     48  F. 

i     45  F. 

105  F. 

57  F.    ! 

jh.  m. 

0:48  after  High  Water 

45       •> 
50       " 
45       " 
30       " 
00  (At  High  Water).. 

05  after  High  Water 

40       " 

23       " 

30       " 

00  (At  High  Water).. 

25 after  High  Water.! 

35       "              "        j 

30       "              ••        ' 

45  before  High  Water 

55       " 
:30        "               "         ; 
:05       "              "        2 

h.  m. 
.  0: 48  after  Low  Water. 

11 
It 

Entrance  to  Bay 

35       " 
45 

it 

Grand  Manan  Channel 

OffCrand  Manan.  . . 

40       " 
10       " 

it 
tt 

Lurch 

At  mouth  of  Bay 

Xorth  of  Lurcher  shoal .... 
ol  Light-ship 

35 

45  before  Low  Water 

05       " 

Static 

it 

East  of  Lurcher  slioal 

Off  Yarmouth  .  . . 

31 F.  ; 

23  F. 
54F.    , 
47  F.    ; 
44  F. 
26  F. 
34  F.    , 
20  F.     1 
51 F.     2 

34 

05  after  Imw  Water. 

West  of  Lurcher  shoal 

South  of  Lurcher  shoal 

Off  Seal  island. ... 

15  before  Low  Water 
20  after  Low  Water. 
35       " 

It 

^                                   i 

20  before  Low  Water 

tl 

OffCapeSabIc ' 

l:0.>       "              " 

" 

:  15 

It 

Off  Brazil  rock 

!:05 

:  05       " 

The  differences  of  time  at  the  various  stations  a,s  above  indicated  are  to  J.p 
apphed  to  the  time  of  High  Water  and  Low  Water  at  St  John  NT  R  tn  Tf  1 
in  the  Tide  Tabie.s  published  by  this  Survey.  '     ^     '  '°  ^'  ^"""'^ 

whieJi!rr"^  f^"^  Y"'''  '^^'  ««"»*«- «ill  be  in  Atlantic  Standard  time 
T^hich  IS  4  hours  slower  than  Greenwich  Mean  Time.  This  is  the  same  stanZH 
time  as  used  for  the  Tide  Tables  themselves  ^^'^ 
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liAv  or  FrxDv. 

OBSERVATIONS     OBTAINED. 

SEASONS  OF  1904  AND  1907. 
Taken  every  half  hour,  continuously  ;  and  formi, 


oing  the  basis  for  the  tables  herewith. 


iStation. 

Sintion  .\. 
Station  B. 

Station  ('. 

Station  D. 
Station  E. 
Station  F. 

Station  Ci. 


I'priod  of 
•  •bsorvatioii.s. 


N'tinilxT 
of  hoiirt.         Station. 


IVriiMl  of 
Ob.<.>rvati(itis. 


Number 
of  hours. 


1007,  July  22 '.- .1,. 


94  hours.      .Station  K. 


,1907,  August  9  to  10.     ' 
1 1907,  August  12tol7.    12S 

,  190 1,  .September  1  to  3  j 
1904,-Septembcrl3  tol7  102 

1904,  Au)?.  29  to  Sept.  1    67 

i 

11904,  Augiiat22to2.T  .    72 

i 

1 1904,  June   3(o   6. 

1 1904,  June  22  to  ,30.       ' 

1 1904,  August  l.ito20  .l,'?20  hours. 


hours.      Station  L. 


hours, 
hours, 
hours,  i 


Station  H. 


Station  J. 


|1904,  August  5to   6.     j 

1 1904,  .August  8  to  13..  1.55  hours. 

1 1904,  Sept.  19  to  20.       j  | 

1904,  Sept.  23  and  24. 
1907,  Sept.  2  to  3. 
1907,  Sept.  9  to  11. 
1907,  Sept.  10  to  21...  |215  hours. 


Station  .\I. 

Sta  S-. 

Station  P. 

Station  Q. 


1907,  July  |i;  to  20.        i 

1907,  Au-usi  I.)  to 24     208  hours. 

1904,  June  I()  to  18.       | 

f 

1904,  July  (i  to  9.  ! 

I 

1904,  .Sept.  « to  1.3.        I 

1907,  .lune  II  to  1.5... 347  hours. 

1907,  June  17  to  22.  I 
1907,  July  29  to  Aug.  l.j 
1907,  August  20  to  31  .:299  hours. 

1904,  June  7  to  l.i I63  hours. 

1904,  July  2.5  to  ,30.        | 

1907,  July   Stoia.  ...|233  hours. 

1904,  July  18  to  21. 

1907,  July    ito   6.  .  .     :g.5  hours. 


1907,  Sept.  13  to  14.       \ 
1907,  Sept.  23  and  27. 1  43 


hours. 


Station  R. 
Station  S. 
Station  T. 
Station  V. 


1904,  July  21  to  23. 


44  hou.-s. 


1907.  June  25  to  29...  90  hours. 
1904,Julyl3toir,.  ...|79,,o„„. 
1904,  Augu.n2ti  and  27J  25  hours. 


41 
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